Accuracy and negative predictive value of adenosine contrast echocardiography are higher in patients with single vessel than multivessel coronary artery disease  by Moraes, Alvaro et al.
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Myoview SPECT imaging at 5 US hospitals. All patients had a normaJ stress scan, 
defined as a score of 0-2, using a 20-segment/5 point visual scale. Uniform methods of 
data collection and standardized epidemiologic methods for follow-up were employed 
including blinded confirmation of events. Follow-up was complete in 97% of patients. 
Risk-adjusted (controlling for age, gender, stress type) Cox proportional hazards regres- 
sion models were used to estimate cardiac death. 
Results: A total of 67% of patients underwent exemise testing; 48% were female, 89% 
had chest pain, and 33% had a history of coronary disease. Average age=61 years. At 
30 months of follow-up, 1.4% of patients experienced cardiac death (or an annualized 
rate of 0.6%). Risk-adjusted survival is depicted in the survival curve below (p<0.0001). 
Predicted survival by age group was 99.5%, 99.0%, 98,7%, 98.4%, and 98% for patients 
aged 40, 50, 60, 70, and 80 years, respectively. 
Conclusions: Results from this large multicanter egistry provide further supportive evi- 
dence that the excellent prognosis associated with a normal SPECT scan is isotope inde- 
pendent. 
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817-5 Prognostic Implication of Significant ST Segment 
Depression During Exercise in Patients With Normal 
Myocardial Perfusion SPECT Imaging 
Ches Keono No. Sean Hayes, Daniel S. Berman, John D. Friedman, Guido Germano, 
Cedars-Sinai Medical Center, Los Angeles, California. 
Myocardial Perfusion SPECT (MPS) provides incremental prognostic value over exercise 
treadmill testing (E'r'r) for hard events (HE) [cardiac death (CO) and non-fatal myocardial 
infarction (MI)]. However, the prognostic value of significant ST segment depression 
(STD) in the presence of a normal MPS is unknown. 
Methods: We identified 5367 consecutive patients who underwent rest TI-201/exercise 
stress Tc-99m sestamibi MPS and achieved more than 85% maximum predicted heart 
rate (MPHR) with normal MPS (summed stress score [SSS] of 0). SSS was derived by 
adding 20 visually assessed stress segment scores using a 5-point scale (0=normal, 
4=no uptake). 193 (3.6%) pts were lost to follow-up and 1197 pts with rest ECG criteria 
for LVH or ST-T changes were excluded. Pts were followed up for 718 + 235 days for HE. 
STD during EFT was divided into 4 groups. 2608 pts had no STD, 566 (0.1-1.4mm), 560 
(1.5-2.4mm) and 242 (22.5 mm). There were a total of 19 MI and 8 CD. Cox Hazards 
model was used to estimate relative dsk for HE adjusting for clinical, stress and nuclear 
covadatas. 
Results: Survival analysis between STD ~lroups howed: 
STD (ram) HE(%hF)  p-value Odds Ratio 95% Ct Lower Upper 
0.00 0.4 1.00 
0.1-1.4 0.1 0.12 0.20 0.03 1.50 
1.5-2.4 0.2 0.33 0.49 0.11 2.08 
P.2.5 0.4 0.60 1.20 0.28 5.12 
Conclusion: In pts with normal perfusion on exercise MPS, ischemic ECG response to 
ETr does not predict poorer survival. Overall, this subgroup is still at low risk (<1%/yr) for 
HE. 
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1117-53 Quantif ication of Myocardial Blood Flow Velocity 
Reserve With Contrast Echocardiography Allows 
Detection of Milder Stenoses Compared to 99mTc- 
Sestamibi SPECT 
Diana Rinkevich. Bharati Shivalkar, Dana Dawson, Todd Belcik, Sanjiv Kaul, Kevin Wei, 
University of Virginia, Charlottesville, Virginia. 
Background: Reversible perfusion defects on 99mTc-sestamibi s ngle photon emission 
computed tomography (SPECT) are from capillary derecruitment distal to a stanosis dur- 
ing vasodilator stress, and not flow mismatch. Mild stenoses may Itmit hyperemic myo- 
cardial blood flow (MBF) but not produce significant capillary derecruitment. We 
hypothesized that quantification of MBF velocity (~) reserve with myocardial contrast 
echocardiography (MCE) would detect mild stenoses with more sensitivity than SPECT. 
Methods: Nineteen patients (8 male) with no previous infarction who had cardiac cathe- 
terization and a dipyridamole (DP) stress test were enrolled. MCE using continuous infu- 
sions of Optison (Mallinckrodt) and intermittent harmonic imaging was performed 
concurrently with SPECT at rest and peak hyperemia. ~ was quantified from pulsing 
interval versus video intensity curves, and J]-reserve was determined as ~-DP/l~-rest. 
Stenosis severity measured using quantitative coronary angiography (QCA) were classi- 
fied as mild (50 - 70%) or severe (>70%). MCE, SPECT and cath data were analyzed by 
independent observers blinded to other clinical data. 
Results: Median age of the patients was 71 yrs (range 51 - 83). From QCA, 8 stenosec 
were classified as mild (59+/-8%) and 14 as severe (84+/-11%)(p<0.001). ~oreserve was 
significantly different from territories supplied by coronaries with none, mild or severe 
stenosis (2.5 +/- 1.0, 1.2 +/- 0.45, 0.42 +/- 0.44 respectively, p<0.001 ). A significant neg- 
ative correlation was found between ~-reserve and % stsnosis severity (r = -0.79, 
p<0.001). Perfusion defects were seen on SPECT in only 25% of patients with mild, and 
in 50% of patients with severe stanosis. Overall sensitivity and specificity of SPECT was 
43% and 75% respectively compared to cardiac catheterization. Receiver operator 
curves were generated for ~-reserve values between 0 and 3.2, and a ~-reserve of 1.2 
was found to have a sensitivity of 84% and a specificity of 80% for detection of coronary 
stenosis >50%. 
Conclusion: A J]-reserve of 1.2 from MCE allows detection of coronary stanosis >50% 
and has greater sensitivity compared to SPECT. These results may have important clini- 
cal implications. 
1117-54 Contrast Echocardiography Is Superior to Single 
Photon Emission Computed Tomogrephy for Detection 
of Coronary Stenosis 
Wolfoano Leooer. Andreas Franke, Sanjiv Kaul, Peter Hanreth, Rainer Hoffmann, 
Medical Clinic I University RWTH Aachen, Aachen, Germany, University of Virginia 
Health System, Charlottesville, Virginia. 
Objective: Comparison of myocardial perfusion by echocardiography (MCE) and single 
photon emission computed tomography (SPECT) as well as regional function (RF) analy- 
sis during dipyddamole stress against fractional flow reserve (FFR) for detection of coro- 
nary artery disease (CAD). 
Methods: Myocardial perfusion (MCE and SPECT) as well as RF were assessed after 
dipyridamole administration (0.84 mg/kg) in 21 patients with suspected CAD who had 
normal perfusion and function at rest. Both MCE and RF were assessed using an intra- 
venous infusion of Sonazoid TM (Nycomed-Amersham). MCE was performed using high 
mechanical index intermittent harmonic imaging, while RF was assessed in real-time. 
FFR was measured during coronary angiography. All data were analyzed independently 
by blinded observers. 
Results: Reduced FFR (0,75) in 5 patients with milder stanosis - 3 in the LAD, and I each 
in the LC and RCA - with a mean value of 0.86i-O.09. Perfusion abnormalities were seen 
in 94% and 63% of the patients on MCE and SPECT, respectively (p=0.08) with a FFR of 
<0.75, while RF became abnormal only in 32% of patients (p<0.O01 vs MCE and 0.156 
vs SPECT). These tests were normal in 80%, I00%, and 80% of the patients, respec- 
tively, undergoing these tests when FFR was >0.75. 
Conclusion: In patients with normal resting studies. MCE was supedor in detecting perfu- 
sion defects on dipyridamole stress compared to SPECT. Both perfusion methods were 
better than RF assessment in this regard. 
1117-55 Accuracy and Negative Predictive Value of Adenosine 
Contrast Echocardiography Are Higher in Patients With 
Single Vessel Than Multiveseel Coronary Artery 
Disease 
Alvaro Moraes, Caio Medeiros, Fernando Morcarf, Marcia Cardnho, Marcia Castier, 
Antonio Carlos Nogueira, Flavia Salek, Hans Dohmann, ECOR, Rio de Janeiro, Brazil, 
Hospital Pr6-Card(aco. Rio de Janeiro, Brazil. 
Background. We have previously shown that myocardial perfusion is accurately 
assessed by Adenosine Contrast Echocardiography (ACE) following PESDA infusion in 
pts with stable coronary artery disease (CAD). The aim was to compare the accuracy of 
ACE to identify pts with angiogrephic diagnosis of single-vessel (SV) and multi-vessel 
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(MV) CAD. 
Methods. ACE with PESDA was performed in 74 pts with SV (57 male, 60.7±11 years) 
and 57 with MV CAD (44 male, 61.7±11.9 years). ACE with PESDA was visually 
assessed (2 independent investigators), at rest and after IV bolus injection of 6-18 mg of 
adenosine (ADN) using triggered (1:1) 2nd harmonic imaging. Angiography was done not 
later than 30 days after ACE. For each pt 3 LV territories (LAD, RCA and CX arteries) 
were considered (171 segments in the MV group and 222 in the SV). Sensitivity, specific- 
ity, accuracy, positive (PPV) and negative predictive values (NPV) were calculated. 
Results. Gender (p=0.851) and age (p=0.619) were similar for both groups. Table shows 
the comparison between groups. 
Conclusion. ACE is a reliable method to detect CAD with higher NPV and accuracy in 
patients with SV disease. 
Sensitivity Specificity Accuracy PPV NPV 
MV 89.6% 100% 91.8% 100% 72% 
n=57 121/135 36/36 157/171 121/121 36/50 
SV 95.9% 99.3% 98.2% 98.6% 98% 
n=74 71/74 147/148 218/222 71/72 147/150 
p 0.185 0.460 0,006 0.785 <0.0001 
1117-56 Myocardial Contrast Echocardiography With Triggered 
Ultrasound Does Not Cause Ventricular Premature 
Beats: Evidence From PB127 Studies 
Aiit B. Raisinohaoi, Kevin Wei, Linda Crouse, Flordeliza Villanueva, Harvey Feigenbaum, 
Nelson B. Schiller, Paul Aggarwal, James Weiss, Tasneem Z. Naqvi, Robed Siegel, 
Jonathan H, Goldman, Mark Monaghan, Anthony DeMada, POINT Investigators, 
University of California San Diego, San Diego, California, Point Biomedical Corporation, 
San Carlos, Califomia, 
BACKGROUND: yocardial contrast echocardiography (MCE) using high mechanical 
index (MI) triggered ultrasound and contrast agents has been associated with increased 
frequency of ventdcular premature beats (VPB). However, the relation between VPB, 
triggered ultrasound and contrast has not been systematically examined. PB127 is a 
nitrogen containing bisphere designed for evaluation of myocardial perfusion. 
METHOD: MCE was performed with triggered harmonic power Doppler in aady diastole 
(MI=1.0). 71 individuals (cohort A, age 44 +/- 15 years) were studied at rest and another 
64 (cohort B age 64 +/- 13 years) were allocated to dipyridamole (n=60) or pacing (n=2). 
Continuous ECG was recorded to evaluate VPB (>15 mins interval) at baseline and dur- 
ing infusion of PB127 pra stress (dose max. 0.175 mg/kg, < 60 minutes). Percentage 
QRS complex associated with ultrasound trigger and VPB (T), and those associated with 
VPB without tdgger (UT) are shown as mean (SEM). 
RESULTS: VPB frequency did not increase during or after PB127 infusion in either 
cohort (WUcoxon signed rank). Proportion of triggered QRS associated with VPB was 
similar to proportion of untriggered QRS in cohort A (p=NS) and was lower than untrig- 
gered (p=0,02) in B (paired t). No ventricular arrhythmias were noted. 
CONCLUSION: PB127 does not cause increase VPB frequency during imaging with trig- 
gered ultrasound at MI of 1. 
VPB median (5-95 cantile) T mean (SEM) 
Cohort Baseline/min infusion/rain p T (%) UT (%) 
A 0 (.002-.11) 0 (.02-.1t) .45 .10 (.003) .152 (0.058) 
B 0 (.03-.28) 0 (.05-.5) .19 .56 (.24) t (0.53) 
1117-57 Quant i ta t ive  Real-Time Myocardial Contrast 
Echocsrdiography for Detection of Coronary Artery  
Disease: Comparison With MIBI SPECT and Coronary 
Angiogrsphy 
Marcel Peltier, Agn/as Pasquet, Anne-Marie d'Hondt, David Vancraeynest, Taniyel Ay, 
Jacques Melin, Jean-Louis Vanoverschelde, Universit~ Catholique de Louvain, Brussels, 
Belgium, 
Recent experimental studies shown that real-time power modulation myocardial contrast 
echocardiography (RT-MCE) permits accurate detection of myocardial perfusion (MBF) 
abnormalities, both at rest and dudng pharmacological stress. However, the ability of RT- 
MCE to detect angiographic coronary artery disease (CAD) in patients (pts) remains 
uncertain. Accordingly, we studied 23 pts (64 ± 9 years) without previous infarction with 
both rest and dipyndamola RT-MCE and MIBI SPECT. Results of both tests were com- 
pared to those of coronary angiography. Methods: With RT-MCE, MBF reserve was 
quantitated by measuring microbubbles velocity ([~) and myocardial blood volume (A) at 
rest and during dipyridamole. With SPECT, MBF was assessed semi-quantitatively and 
graded as normal, fixed defect or reversible defect. Data were analyzed on both a seg- 
mental and per vascular territory basis. Segments and vascular terrtlodes were consid- 
erod as ischemic (is) or non-ischemic (Nis) depending on the presence or absence of a 
significant (>50°/°) stenosis on the supplying artery by quantitative coronary angiography. 
Results: Significant CAD were found in 16 pts and involved 26 vascular territories. With 
RT-MCE, ~ reserve and MBF (product of A and I~) reserve were significantly higher in Nis 
(2.6 _+ 1.3 and 2.9 -+ 1.5) than in Is segments (1.4 _+ 0.8 and 1.6 _+ 1.0, both p<0.0001 vs 
Nis). By usa of cutoff values of 1.86 for ~ reserve and 1.87 for MBF reserve (derived from 
ROC curves analyses), the sensitivity and specificity of RT-MCE for detection of Is seg- 
ments were 74%, 78% and 75%, 79%, respectively for ~ reserve and MBF reserve. The 
ability of RT-MCE to detect CAD in vascular territories was also investigated. With both 
RT-MCE and SPECT, vascular territories were considered to be abnormal if at least 2 
adjacent segments were deemed ischemic during dipyddamole. Accordingly, RT-MCE 
correctly identified 24/26 (92%) Is and 36/43 (84%) Nis territories, whereas SPECT cor- 
rectly identified 19/26 (73%) Is and 34/43 (79%) Nis territories. Conclusion: Our data sug- 
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gest that quantitative RT-MCE dudng high-dose dipyridamole allows for an accurate 
delineation of both the presence and severity of coronary disease in pts without previous 
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1117-58 Infarct-Related Artery Pstency Can Be Assessed by 
Quantification of Myocardial Blood Flow Velocity With 
Contrast Echocardiogrephy 
Eduardo Balcells, Wolfgang Lepper, Sanjiv Kaul, Jonathan R. Lindner, Todd Belcik, Edc 
Powers, Kevin Wei, University of Virginia, Charlottesville, Virginia. 
Background: Clinical markers used to predict reperfusion in acute myocardial infarction 
(MI) are insensitive. Patients with a persistently occluded infarct-ralated artery (IRA) that 
is collateral dependent, or have a significant residual stenosis despite reperfusion, may 
derive the greatest benefit from early intervention, Myocardial contrast echocardiography 
(MCE) allows assessment of myocardial perfusion, and we hypothesized that quantifica- 
tion of myocardial blood flow (MBF) velocity with MCE could be used to distinguish collat- 
eral-dependent myocardium from reperfused tissue. 
Methods: Patients presenting with a first ST-segment elevation MI eligible for pdmary or 
rescue angioplasty (PCI) were enrolled. The risk area was determined as the akinetic 
area on 2D echo. MCE was performed with continuous infusions of Optison (Mallinck- 
rodt) during intermittent ultraharmonic imaging (Agilent) immediately prior to PCI. MBF 
velocity within the risk area was quantified from the rate of rise of video intensity (VI) at 
different pulsing intervals (PI) on MCE. 
Results: We enrolled 24 patients (16 male) who had myocardial perfusion in the risk 
area on initial MCE, of whom 14 had an occluded IRA. No significant differences in age 
(p=0.94), duration of chest pain (p=0.60) or total ST segment height (p--0.30) were noted 
between patients with an open versus a closed IRA. The majority of patients with an 
open IRA were still having chest pain at the time of enrollment (70%). No patients had 
accelerated idioventdcular rhythm. Mean MBF velocity was significantly greater in 
patients with an open versus a closed IRA (1.9+/-1.5 versus 0.46+/-0,43, p=0.002). 
Receiver-operating characteristic curves were obtained for MBF velocity values ranging 
from 0 to 5.4, which defined an optimal MBF velocity of 1.0 to obtain a specificity of 93% 
and a sensitivity of 70% for predicting patency of the IRA, 
Conclusion: Apart from determining the presence of perfusion in patients presenting 
with acute ST-elevation myocardial infarction, MCE can provide a non-invasive assess- 
ment of collateral-dependent versus reperfused myocardium. These results may have 
significant impact on the care of patients presenting with acute MI. 
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1118-49 Continuous Hands-Free Monitoring of 
Pericsrdiocentesia Using a Novel Ultrasound 
Transducer 
Premindra A. Chandraratna, John Tzecg, Sridhar Vijayasekaran, Eddie Agopian, 
LAC+USC Medical Center, Los Angeles, California. 
Background: Pericardiocentesis can be monitored with a hand-held transducer. The 
purpose of this study was to assess the feasibility of monitonng pericardiocentesis using 
a novel ultrasound transducer, which can be attached to the chest wall, developed in our 
laboratory (CONTISON). 
Methods: We studied nine patients with large pericardial effusions. The 2.5 MHz trans- 
ducer is spherical in its distal part and mounted in an external housing to permit steering 
in 360 degrees. The external housing is attached to the chest wall using an adhesive 
patch. The CONTISON transducer was placed at the cardiac apex and an apical four 
chamber view obtained. Pericardiocentesis was performed from the subcostal position. 
The pericardial effusion was continuously imaged, Mitral inflow velocity signals were 
recorded pre and post pericardiocentesis. When fluid was first obtained, 50 co of fluid 
were discarded after which 5 cc of agitated saline was injected through the needle. 
Results: In the first patient the pericardiocentssis needle was seen in the left ventdcular 
cavity. Saline injection produced a contrast effect in the left ventricle. The needle was 
gradually withdrawn until contrast was seen in the pericardial sac. A total of 1700 cc was 
removed without further complications. The second patient had clear fluid followed by 
blood stained aspirate. The echocardiogram showed gradual appearance of granular 
echoes within the pericardial sac, suggestive of intrapericardial clot which was subse- 
quently surgically evacuated. In the remaining seven patients, agitated saline produced a 
contrast effect in the pericardial sac indicative of proper needle position. Mitral flow veloc- 
ity paradoxus was noted in 5 pts, and it resolved after pedcardiocentesis in 4 pts. No 
adjustment of the transducer was required. 
Conclusion: The CONTISON transducer permitted continuous monitoring of pericardio- 
centesis. This technique could potentially facilitate pericardisoentesis. 
